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Abstract: Formalised service innovation is a central tenet of enterprise systems lifecycle 
phases. Event driven process models extended with knowledge objects are found to be not 
useful in early lifecycle phases. When an upgrade is required, a map of the knowledge 
infrastructure is needed to better design further service innovation because functional maps no 
longer adequately describe the context adequately. By looking at formal changes to business 
processes as service innovations, and recognising the knowledge infrastructure inherent in 
services generally, changes driven through technology such as ES can be better understood 
with the application of frameworks such as B-KIDE. 
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1 Introduction  
Service industries are the largest and fastest growing sector in developed countries. In 
Europe, the service sector accounts for between 60 and 80 percent of GDP [Sundbo 
1999]. In Australia the sector represents makes up almost 80% of Australia's GDP 
[Invest Australia 2005]. One major service industry supports the implementation and 
lifecycle management of Enterprise Systems. 
Innovation in the services sector has the potential to affect national wealth yet 
there is little evidence of organised research and development in this area compared 
with efforts aimed at product innovation in the manufacturing sector. This paper 
describes central concepts in service innovation and discusses the application of 
process-oriented knowledge infrastructure models in the implementation of service 
innovation within a firm. The discussion will draw on research into Enterprise 
Systems (ES) Life-Cycle Knowledge Management [Timbrell and Chan 2004; Chan 
and Rosemann 2001] to provide some context for this application. The paper will 
illustrate how service innovation lies at the heart of ES activities. It will also describe 
the experiences made with a framework based on event driven processes. 
2 What is a service? 
A service can be a process or a sequence of operations [Gallouj 2002]. It is often 
time-based and can have a short-term output and a long-term outcome. They have an 
interactive nature with many services produced and consumed simultaneously (for 
example a help-desk service) and have traditionally been considered difficult to store. 
Time is an important characteristic of service production / consumption and requires 
careful management. Quality is another central attribute in the service domain. 
[Gronroos 1983] separates service quality into the technical quality of the service 
i.e. what you get; and its functional quality i.e. how you get it. Using process-oriented 
mapping techniques, one can identify opportunities and design service innovations 
targeted to improve technical or functional quality. The services of interest in this 
paper are process-oriented services supported by knowledge infrastructures. 
According to [Strohmaier 2004] knowledge infrastructures are defined as the set 
of all successfully implemented interventions, measures, institutions and facilities that 
represent a supportive knowledge environment for knowledge workers who execute 
knowledge intensive tasks. To describe process-oriented knowledge infrastructures, 
[Strohmaier 2004] developed the B-KIDE framework. The B-KIDE framework is 
able to map and identify knowledge processes that span multiple business processes 
permitting management to identify opportunities for incremental or radical 
innovations in services. An alternative knowledge-oriented process modelling 
approach based on a modelling grammar known as the Event Driven Process Chain 
[Scheer, 1998] was developed by [Chan and Rosemann 2001] for application in 
Enterprise Systems work. Both frameworks are directly applicable to developing 
service innovation in this context. 
3 What is service innovation? 
[Schumpeter 1934] first recognised the importance of innovation as a determinant of 
economic competitiveness. He described innovation as the ‘introduction of new 
elements or new combinations of elements in the production or delivery of … service 
products’. More recently [Sundbo 2001] described it as the process of transforming 
the ideas or inventions, which are the point of departure, into reality. 
For recognition as an innovation, the new process or thing must have some 
significance to the firm. Wide reproduction and uptake within a firm defines an 
innovation, not the ‘non-repeated occurrence’ that occurs with a client or customer 
[Sundbo and Gallouj 1999]. Applying the B-KIDE framework to map knowledge 
processes provides knowledge analysts a visualisation tool to recognise changes to 
knowledge infrastructure and evaluate the outcomes of incremental innovations. 
Often, only the drivers and implementers of radical change are recognised and 
rewarded while incremental innovations and innovators remain invisible. Commonly 
service innovation becomes visible when management cedes responsibility for the 
identification and implementation of the service innovation to a third party such as a 
consultant, adviser or service provider. In an Enterprise Systems (ES) context, third 
parties tend to reify their innovations using process engineering tools such as Event 
Driven Models giving a functional view of processes. 
To better support ES knowledge processes [Chan and Rosemann 2001] extended 
the reference models (standard process maps) that come with Enterprise Systems by 
appending knowledge objects to these models. Each object had three dimensions: type 
(Business, Technical, Product, Company Specific, Project Management); source (who 
knows it); and a temporal dimension (when is it required to be known). Reference 
models are a very structured representation of recommended approaches to 
knowledge work that supports ES. Its antecedent is activity mapping whereas the B-
KIDE framework is primarily based in the knowledge perspective, and has quite 
different ontological roots. 
The outcome of service innovation is change. Researchers and managers agree 
that change from prior rigid processes requires careful management. From a 
knowledge perspective [Leonard 1995] suggests that the susceptibility of core rigidity 
(rigid adherence to prior approaches) dimensions to change are ordered: technology 
(easiest), managerial systems, knowledge & skills, and values (hardest).  
[Sundbo 2001] believes that the driving forces of innovation result from interplay 
between the firm, service trajectories and external actors. His trajectories include 
technological; general management ideas; institutional (the general evolution of 
regulations and political institutions); social (the general evolution of social rules and 
conventions); and, service professional (the methods, general knowledge and 
behavioural rules that exist in various service professions).  
Service innovation occurs when there has been a change in the process or 
behaviour of a firm [process innovation]; there is a change in the firm’s organisation 
[organisational innovation]; a new market behaviour is discovered and exploited 
[market innovation]; or a new service product is developed [product innovation] 
[Sundbo and Gallouj 1999]. This is a resultant perspective on innovation, defining 
innovation by the impact it has on aspects of a firm’s environment. Later [Gallouj 
2002] defined three types of service innovation according to their developmental 
process. These are: 1) Ad hoc innovation [also see Sundbo 1999]. This is 
unprogrammed, emergent innovation coterminous with the process of service 
delivery. 2) Anticipatory innovation is the creation of a new field of knowledge or 
expertise. 3) Formalisation or objectifying innovation is the creation of programmed 
tangible mechanisms, for instance technical delivery systems; programmed intangible 
mechanisms such as scripts or methods or the establishment of a new organisation. 
This very visible type of service innovation type is more likely to affect functional 
quality and is the dominant innovation type employed in an ES context. 
It is this third type of innovation that the B-KIDE framework and tools such as 
the extended Process Reference Models (ePRMs) are relevant. The resultant services, 
and the tools that assist in the design, can develop into ‘quasi-goods’ [Gallouj 2002], 
embodied in technology or scripts or a combination of both. The importance of 
process-oriented knowledge-based tools in the development of structured service 
innovation within an Enterprise Systems context is demonstrated in the experiences of 
the Queensland Government implementation of SAP across its agencies [Timbrell and 
Chan 2003; Timbrell et al 2002]. This will be discussed later in the paper. 
4 Affecting Service Innovation through Process-oriented 
Knowledge Infrastructure Design 
 [Strohmaier 2004/2003] developed the B-KIDE (Business process-oriented 
Knowledge Infrastructure Development) Framework within which knowledge flows 
in and across business processes can be identified and analysed. Based on this 
analysis key knowledge flows can be supported, business processes can be adapted 
accordingly, structures for organizational memories can be derived, and effective IT 
support can be designed. By using this methodology it becomes possible to analyze 
and classify knowledge infrastructures in service industries. 
 
 
Figure 2: Knowledge interactions between business processes 
An example diagram of knowledge flows and their activity relations spanned 
across business processes is given in Figure 2. Critical knowledge is generated, 
transferred and stored within the service delivery process but its application is needed 
in several steps of other business processes. In Figure 2 the critical knowledge is 
represented by the “knowledge about customer needs”. It is generated in the “Service 
Delivery” process within the process step “Solve Problem / Change Request”. The 
storage and the transfer of this knowledge happen in the following business process 
step. This “new” critical knowledge is applied in multiple process steps of other 
business processes or in several tasks in other company areas; for example this 
knowledge would be needed within in the “Designing” phase in the company’s 
research division. This situation points out the potential of efficient knowledge 
infrastructures for company wide innovation. Crucial knowledge created in service 
processes can be made re-usable, creating broader impact on the firm. Another 
important feature of knowledge process analysis is the visibility it gives to critical 
knowledge flows in service processes. This visibility permits the design of an efficient 
knowledge infrastructure underpinning the innovation and consequent efficiency in 
service processes. 
4.1 B-KIDE Framework 
[Strohmaier 2004] uses a set of specific knowledge activities to describe knowledge 
work within and between organizational business processes. The knowledge activities 
used (knowledge generation, transfer, storage and application) are based on [Heisig 
2001]. The method of [Strohmaier 2004] also implies the importance of identifying 
relationships between business processes. B-KIDE tries to identify knowledge 
processes that span across multiple business processes. This is a crucial factor when 
analyzing larger and more complex companies. 
 [Strohmaier 2003] describes the knowledge flows, such as those found in service 
industries, in a formal framework of knowledge processes. He illustrates three 
examples or scenarios of knowledge processes in Figure 3. 
 
 
Figure 3: Potential knowledge processes [according to Strohmaier 2003] 
As shown in Figure 3, related business process steps (represented as e.g. BP1S4 – 
Business process 1 step 4) are illustrated, per knowledge domain, to give an idea, 
where that knowledge domain is being generated, stored, transferred and/or applied. 
Knowledge Process Scenario Type A illustrates a complete knowledge process. 
All knowledge activities are supported and managed. Knowledge Process Scenario 
Type B shows, that knowledge storage and transfer are not defined and supported in 
any considered business process. From this it follows that the considered knowledge 
flow is identified, but there exist potential flaws in the appropriate knowledge 
process. Knowledge Process Scenario Type C gives an example for the waste of 
knowledge and resources. Knowledge is generated and stored but its transfer and 
application are not supported or managed by the knowledge infrastructure. Another 
Knowledge Process Scenario Type is Type D where knowledge is stored, transferred 
and applied in several business process steps, but their generation is not regulated 
within the process organization. This could point at the use of external knowledge or 
this situation can represent a critical risk for the process execution. There are further 
possible Knowledge Process Scenario Types (e.g. Type E which shows a transfer gap) 
which can be analyzed and assessed. By interpreting the results of such a knowledge 
process analysis effective, process supporting knowledge infrastructures can be 
designed. 
4.2 Knowledge Process Analysis 
The next step focuses on a detailed analysis of the business relevance of these gaps in 
knowledge processes. Koller is working on a method to analyze patterns or rather 
gaps in knowledge processes out of a business risk focussed perspective. The goal is 
to identify knowledge risks lurking in inefficient supported knowledge processes 
[Timbrell et al 2005]. These risks concern the use and potential dangers of knowledge 
in company’s struggle for success. According to [Lindstaedt et al 2004] knowledge 
risks are risks, which derive from a lack of knowledge and skills needed for critical 
actions and decisions in business situations. For example, interference in knowledge 
(or information) flows, opaqueness of knowledge or the change of technology are 
potential knowledge risks in this context. 
By performing this kind of analysis, inefficiently supported knowledge processes 
can be identified and assessed in terms of their risk level. The consequential results 
are used to prioritise the target scopes for further control actions. The selection of 
adequate actions is assisted by this method, too. 
This means in the context of service processes that critical knowledge processes 
can be pointed out and their risk level can be defined. The most critical knowledge 
processes or service operations are aimed for the design of a supportive knowledge 
infrastructure. The mitigation of risk in knowledge processes provides another 
trajectory for service innovation opportunities supporting the notion that service 
innovation arises from both ‘eureka-style’ development and analytical methods. 
5 Application in an Enterprise Systems Context 
As previously discussed, the service innovation type dominantly employed in an ES 
context is ‘formalisation’ in [Gallouj 2002] framework. It is driven by Event Driven 
Process Models. Such models were employed in the implementation of an ES in 
“ASC”, a shared service provider of financial and human resource services in the 
Queensland Government. In the [Chan and Rosemann 2001] study they took existing 
process models and added knowledge objects to them. On showing them to process 
owners a key observation was that they didn’t feel that knowledge used during 
implementations (in the design of the service innovation) was not important during 
the execution of their daily tasks. Furthermore, process owners seem to be more 
interested in only the functional view of the process. Finally the process owners 
specified ‘familiarity’ as the crucial knowledge requirement but could not articulate 
this knowledge further. 
In a later study in the same organisation, [Timbrell et al 2003] looked at 
knowledge re-use during the period where this group was attempting their first major 
SAP upgrade. Interviews conducted with senior staff resulted in comments such as 
“…the initial required knowledge from the implementation is gone and irrecoverable 
likening it to sand slipping through fingers.” Knowledge re-use strategies such as 
central repositories were poorly implemented and generally failed. The lack of a 
comprehensive knowledge model describing the interrelated processes in the 
organisation meant that service innovation could not take place without great 
perceived risks and therefore the strategy adopted was a ‘technology swap’. Service 
innovation would have to occur later because “for established procedures there is 
already a rationale so therefore it’s easier to adapt a new system to these established 
procedures”. In other words the knowledge infrastructure was too complex to 
understand without a suitable model with which to understand it and therefore risky to 
change what is not understood well.  
The need expressed by the management in this case was comprehension of the 
knowledge infrastructure surrounding the ES. In the absence of a tool to enable this, 
service innovation was hindered. 
6 Conclusion 
Service innovation occurs at major steps in an ES lifecycle (i.e. implementation, 
running and upgrade) and is applied using formal techniques predominantly based on 
evaluated process reference models. These innovations bring about changes to an 
organisation’s knowledge processes. An attempt to map these knowledge processes 
by extending the event driven models with knowledge objects was not regarded as 
relevant by process owners during the operational lifecycle phase and were not used 
by the organisation during an upgrade phase. 
The use of the B-KIDE framework maps integrated knowledge processes across 
functions mirroring the function of Enterprise Systems. While a functional view is 
useful for the design and application of ES during implementation, extending this 
view with knowledge objects essentially failed. In fact, what is happening is a 
knowledge infrastructure is being built around the ES and management are 
underestimating its importance. It is only when management want to make changes to 
this environment that they are restricted, not by an understanding of the technology, 
nor even the functional processes, but rather an understanding of the knowledge 
infrastructure. Further service innovation is hindered because of the complexity of the 
knowledge infrastructure that builds around the use of these systems during its initial 
pre-upgrade execution phase. 
For anticipatory and formalisation / objectification innovation, firms require 
methodological discipline and cannot rely on incremental or ‘eureka’ style 
development strategies. Given the strong knowledge orientation of service innovation, 
approaches such as B-KIDE are needed to integrate the knowledge infrastructure and 
process orientation of services. Furthermore, knowledge risk analysis will further 
enhance knowledge service processes.  
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